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  PACIFIC SILVER FIR Abies amabilis


  Look For: For quick identification, look for a conical symmetric crown with flattened dark-green spreading needles, upright purplish cones, and smooth to scaly or plated bark.


  Bark: The trunk is smooth and light gray with resin blisters when young. Mature trees have gray bark with scales and shallow furrows.


  Needles: The needles are flattened, equally spreading forward, dark green above, and 2–4.5 cm (0.75–1.75 inches) long. The needles on the lower surface are a lighter green with 2 bands of white stomata.


  Cones: The cone is upright, purplish, and 9–17 cm (3.5–6.5 inches) long. The cones break apart at maturity before falling to the ground.


  Height: It commonly grows 30–45 m (100–150 feet) tall, occasionally up to 70 m (235 feet) tall. It has trunk diameters of 0.9–1.2 m (3–4 feet), occasionally up to 2.3 m (7.5 feet) wide.


  Range: Pacific silver fir is a true fir that occurs from southeastern Alaska through western British Columbia, Washington, and Oregon to northwestern California. This includes the coast ranges, Cascades, and northwestern California mountains.


  Habitat: It grows in Douglas fir–hemlock–cedar, true fir, subalpine forests from 0 to 1,500 m (0–4,900 feet) in the northern part of its range and 1,000–2,300 m (3,300–7,500 feet) in the southern part of its range. It does not usually occur in drier forests in the eastern Cascades with ponderosa pine.


  Associated Species: It is commonly associated with trees like subalpine fir, noble fir, Pacific silver fir, western hemlock, western red cedar, Douglas fir, mountain hemlock, lodgepole pine, western white pine in most of its range, and incense cedar, Shasta red fir, and Brewer spruce (northwestern California) in the southern part of its range.

  
  [image: chpt_fig_001]


  Similar Trees: Other similar firs include Douglas fir and true firs like grand and white. Douglas fir has pendant cones with pitchfork bracts extending from beneath the scales in the cone. Douglas fir needles also grow out radially from all around the twigs. Grand fir has flattened needles on all except the uppermost cone branches. White fir has green to whitish-green needles that are flattened below on the tree and curved upward higher in the tree. Western hemlock has shorter needles and pendant cones. Noble fir has blue-green glaucous needles that are turned upward. The crushed needles of Pacific silver fir have a distinct mild scent that differs from that of Douglas fir and the other true firs.
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 Pacific silver fir with other firs and mountain hemlock
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  Tree Risk Hazard Assessment


  Biotic and Abiotic Factors: There are several factors that can cause mortality of Pacific silver fir, including insects and diseases such as Heterobasidion root disease, Cytospora canker, Pacific silver fir beetle, fir engraver beetle, fir root bark beetle, and balsam woolly adelgid. Other signs that indicate a live tree may have high failure potential include one or more conks on the main stem (especially Indian paint fungus). Pacific silver fir is very sensitive to fires.


  

  GRAND FIR Abies grandis


  Look For: For quick identification, look for conical symmetrical crown with dark-green flattened needles with white stomata on the lower surfaces, upright green to light-brown cones, and grayish bark with cracks and shallow fissures.


  Bark: The trunk is grayish with vertical cracks and shallowly furrowed with age.


  Needles: The needles are green, white stomata on lower surfaces only, and flattened on all but the highest cone bearing branches, 3–6 cm (1–2.5 inches) long.


  Cones: The cone is upright, green to light brown at maturity, 6–12 cm (2.5–5 inches) long. The cones break apart at maturity before falling to the ground.


  Height: It commonly grows 40–60 m (130–200 feet) tall, occasionally up to 70 m (230 feet) tall. It has trunk diameters of 0.5–1 m (1.5–3.5 feet), occasionally up to 2 m (6.5 feet) wide. It tends to grow taller on the coast than inland.


  Range: Grand fir is a true fir that occurs from southern British Columbia south through Washington and Oregon to the Northern California coastline. From the Pacific Ocean it occurs east through northern Idaho to northwestern Montana. This includes the Cascades, coast ranges, and northern Rocky Mountains.


  Habitat: It grows in Douglas fir–hemlock–cedar, coastal, Douglas fir–grand fir, ponderosa forests at low to middle elevations from 0 to 1,800 m (0–6,000 feet). It is uncommon to absent in subalpine forests.


  Associated Species: It is commonly associated with trees like Sitka spruce, Douglas fir, western hemlock, western red cedar, incense cedar, redwood, western larch, lodgepole pine, western white pine, ponderosa pine, Port Orford cedar (southwestern Oregon), and hardwoods like red alder, black cottonwood, big-leaf maple, Oregon white oak, and madrone.
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  Similar Trees: Other similar firs include Douglas fir and true firs like white and silver. Douglas fir has pendant cones with pitchfork bracts extending from beneath the scales in the cone. Douglas fir needles also grow out radially from all around the twigs. Pacific silver fir needles are flattened and spreading forward. White fir has flattened needles on lower stems, but most of the tree has upturned needles. White fir also has bands of stomata on both needle surfaces. Western hemlock has shorter needles and pendant cones. Grand fir can hybridize with white fir where they cross ranges in the Oregon Cascades and Northern California, making identification difficult. Eastern Oregon also appears to have grand fir with characteristics of white fir, like upcurved needles on branches and white stomata on upper surface of needles. The crushed needles of grand fir have a distinct scent that differs from that of Douglas fir and the other true firs.
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  Grand fir in ponderosa pine forest
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  Needles


  Tree Risk Hazard Assessment


  Biotic and Abiotic Factors: There are several factors that can cause mortality of grand fir, including insects and diseases such as Heterobasidion root disease, armillaria root disease, laminated root rot, Douglas fir tussock moth, western spruce budworm, western balsam bark beetle, and fir engraver beetle. Other signs that indicate a live tree may have high failure potential include one or more conks on the main stem (especially Indian paint fungus).


  

  SUBALPINE FIR Abies lasiocarpa


  Look For: For quick identification, look for symmetrical, spire-shaped crown with needles turned upward with stomata on both surfaces, short upright purplish to blue-gray cones, and smooth to cracked-shallow furrowed bark.


  Bark: The trunk is smooth and light gray with resin blisters when young. Mature trees have gray bark with shallow furrows.


  Needles: The needles are turned upward, light green to blue green with bands of stomata on both surfaces and 2.5–3 cm (1–1.2 inches) long. There are minor differences in the needle scars and twig bud scales that separate this from the Rocky Mountains Abies bifolia.


  Cones: The cone is upright, purplish to grayish blue and 5–12 cm (2–5 inches) long. The cones break apart at maturity before falling to the ground.


  Height: It commonly grows 18–30 m (60–100 feet) tall, occasionally up to 50 m (160 feet) tall. It has trunk diameters of 45–60 cm (18–24 inches), occasionally up to 2 m (6.5 feet) wide.


  Range: Subalpine fir is a true fir that occurs from southeastern Alaska and Yukon, south through British Columbia, Washington, and Oregon to northwestern California. From the Pacific Ocean, it occurs east to western Alberta south through the Rockies to New Mexico. Depending on author, Abies lasiocarpa includes the Pacific coast ranges, Cascades, and northwestern California mountains. Abies bifolia occurs throughout most of the Rocky Mountains from Yukon to Arizona and New Mexico. This book covers Abies lasiocarpa on the Pacific coast.


  Habitat: It grows in subboreal white spruce hardwood, lodgepole pine, true fir, and subalpine forests from 0 to 1,050 m (0–3,500 feet) in the northern part of its range, and 1,200–2,100 m (4,000–7,000 feet) in the southern part of its range.
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  Associated Species: It is commonly associated with trees like Engelmann spruce, whitebark pine, Pacific silver fir, western hemlock, western red cedar, grand fir, Douglas fir, mountain hemlock, lodgepole pine, western white pine, quaking aspen in most of its range, sub-alpine larch in the northern Cascades, white spruce, balsam poplar, paper birch in British Columbia, and, additionally, Shasta red fir and Brewer spruce in the southern part of its range.


  Similar Trees: Other similar firs include Douglas fir and true firs like noble, white, and Shasta red. Douglas fir has pendant cones with pitchfork bracts extending from beneath the scales in the cone. Douglas fir needles also grow out radially from all around the twigs. Noble, shasta, and red fir have glaucous blue-green needles that are curved and bent upward, but the lower needles on the stem are bent in the shape of a hockey stick. Noble and Shasta red fir have exserted bracts beneath the cone scales. White fir has whitish-green needles that are flattened, longer below on the tree, and curved upward higher in the tree. Mountain hemlock has shorter needles and pendant cones. The crushed needles of subalpine fir have a distinct scent that differs from that of the other true firs and conifers.
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 Two subalpine firs in riparian meadow
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  Needles


  Tree Risk Hazard Assessment


  Biotic and Abiotic Factors: There are several factors that can cause mortality of subalpine fir, including insects and diseases such as laminated root disease, western balsam bark beetle, western spruce budworm, and balsam woolly adelgid. Other signs that indicate a live tree may have high failure potential include one or more heart rot conks on the main stem (especially Indian paint fungus). Subalpine fir is very sensitive to fires.


  

  CALIFORNIA WHITE FIR Abies lowiana (concolor)


  Look For: For quick identification, look for conical symmetrical crown with green to whitish-green needles (flattened on lower part of tree, curved up on upper part of tree), stomata lines on both surfaces (usually more on lower surfaces), upright light-green to light-brown cones, and grayish bark with irregular vertical-diagonal fissures.


  Bark: The trunk is grayish and irregularly furrowed in vertical and diagonal directions.


  Needles: The needles are green to whitish green (whitish lines of stomata on both surfaces), flattened on lower branches, crowded and bent upward on higher branches, 3–7 cm (1–3 inches) long. The lower branches may appear to have white stomata only on the lower surfaces of the needles.


  Cones: The cone is upright, light green, to light brown at maturity, 7–13 cm (2.5–5 inches) long. The cones break apart at maturity before falling to the ground.


  Height: It commonly grows 25–60 m (80–195 feet) tall, occasionally up to 75 m (245 feet) tall. It has trunk diameters of 1–1.5 m (3–5 feet), occasionally up to 4 m (13 feet) wide.
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  Range: White fir is a true fir that occurs from the mountains in central Oregon south through California to Baja California in Mexico. It also occurs in the Great Basin and Rocky Mountains from Nevada and southeastern Idaho to northern Mexico. Abies lowiana occurs from central Oregon to Southern California, depending on author. Abies concolor occurs in Nevada, Utah, Idaho, Colorado, New Mexico, and into Sonora, Mexico. Some authors consider the white fir in Oregon and Southern California Abies concolor, while that in the Sierra Nevada, Abies lowiana. This book covers the species that occur in Oregon and all of California.


  Habitat: It grows in mixed conifer, true fir, and lower subalpine forests at middle elevations from 600 to 3,000 m (2,000–10,000 feet). It is normally not present in coastal forests.


  Associated Species: It is commonly associated with trees like Douglas fir, sugar pine, incense cedar, ponderosa pine, Jeffrey pine, red fir, Port Orford cedar, giant sequoia (southern Sierra Nevada), and hardwoods like black oak, canyon live oak, and tan oak.


  Similar Trees: Other similar firs include Douglas fir and true firs like grand, subalpine, noble, red, and silver. The two species of Douglas fir have pendant cones with pitchfork bracts extending from beneath the scales in the cone. Douglas fir needles also grow out radially from all around the twigs and have pointed buds, as opposed to rounded buds. Noble, red, Shasta red, and subalpine firs do not have flattened needles on the lower stems. Silver fir needles are flattened but are green on top and spreading forward, and equally spreading on lower stems. Grand fir has flattened needles on all except the uppermost cones branches and are dark green above and have two lines of white stomata beneath. Grand fir hybridizes with white fir where they cross ranges in the Oregon Cascades and Northern California, making identification difficult. The crushed needles of white fir have a mild distinct scent that differs from that of Douglas fir and the other true firs.


  [image: chpt_fig_017]


  California white fir with Jeffrey pines
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 Bark


  Tree Risk Hazard Assessment


  Biotic and Abiotic Factors: There are several factors that can cause mortality of white fir, including insects and diseases such as Heterobasidion root disease, armillaria root disease, laminated root rot, dwarf mistletoe, Cytospora canker, western spruce budworm, fir engraver beetle, and flatheaded fir borer. Other factors of tree failure include one or more conks on the main stem (i.e., Indian paint fungus)
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  RED FIR AND SHASTA RED FIR Abies magnifica


  Look For: For quick identification, look for conical symmetrical crown with glaucous blue-green needles (combination of somewhat flattened and strongly bent upward growing together), lines of stomata on both surfaces of needles, upright reddish-brown cones, and reddish-brown bark with vertical furrowed rectangular ridges.


  Bark: The trunk is smooth and grayish with resin blisters when young. Mature trees have bark dark brown to dark red, furrowed, rectangular vertical ridges.


  Needles: The needles are glaucous blue green (stomata on both surfaces), with both somewhat flattened needles and many strongly bent upward, 2–3.5 cm (0.8–1.4 inches) long.


  Cones: The cone is upright, green to purplish, and reddish brown at maturity, 9–21 cm (3.5–8.2 inches) long and without exserted cone bracts. Shasta fir has seed cone bracts slightly exserted (tan to greenish) from beneath the cone scales. The cones break apart at maturity before falling to the ground.


  Height: It commonly grows 40–60 m (130–200 feet) tall, occasionally up to 75 m (250 feet) tall. It has trunk diameters from 1 to 2 m (3.3–6.5 feet) wide, occasionally up to 3 m (10 feet) wide.
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  Range: Red fir is a true fir that occurs from the mountains in
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  NOBLE FIR Abies procera


  

  

  

  

  

  [image: chpt_fig_029]


  

  

  

  

  [image: chpt_fig_030]


  

 [image: chpt_fig_031]


 

  Tree Risk Hazard Assessment


  

 [image: chpt_fig_032]


 

 [image: chpt_fig_033]


 

  

  BIG-LEAF MAPLE Acer macrophyllum
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  BOX ELDER Acer negundo
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  TREE OF HEAVEN Ailanthus altissima
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  WHITE ALDER Alnus rhombifolia
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  Tree Risk Hazard Assessment


  

  

  RED ALDER Alnus rubra
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  Tree Risk Hazard Assessment


  

  

  PACIFIC MADRONE Arbutus menziesii
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  PAPER BIRCH Betula papyrifera
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  INCENSE CEDAR Calocedrus decurrens
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  PORT ORFORD CEDAR Chamaecyparis lawsoniana
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  Tree Risk Hazard Assessment


  

  

  ALASKA YELLOW CEDAR Chamaecyparis nootkatensis
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  MONTEREY CYPRESS AND OTHERS Cupressus macrocarpa
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  BLUE GUM EUCALYPTUS AND OTHERS Eucalyptus globulus
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  OREGON ASH Fraxinus latifolia
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  ENGLISH WALNUT Juglans regia
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  WESTERN AND SIERRA JUNIPER Juniperus occidentalis var. occidentalis and australis
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  WESTERN LARCH Larix occidentalis
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  TAN OAK Lithocarpus densiflorus
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  ENGELMANN SPRUCE Picea engelmannii
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  WHITE SPRUCE AND HYBRIDS Picea glauca and hybrids (Picea X albertiana, Picea X lutzii)
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  Tree Risk Hazard Assessment


  

  

  BLACK SPRUCE Picea mariana
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  SITKA SPRUCE Picea sitchensis
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  WHITEBARK PINE Pinus albicaulis
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  KNOBCONE PINE Pinus attenuata
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  LODGEPOLE PINE AND VARIETIES Pinus contorta var.
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  COULTER PINE Pinus coulteri
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  LIMBER PINE Pinus flexilis
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  JEFFREY PINE Pinus jeffreyi
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  SUGAR PINE Pinus lambertiana
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  SINGLE-LEAF PINYON Pinus monophylla
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  WESTERN WHITE PINE Pinus monticola
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  BISHOP PINE Pinus muricata
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  PONDEROSA PINE Pinus ponderosa
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  GRAY PINE Pinus sabiniana
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  WESTERN SYCAMORE Platanus racemosa
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  PLAINS COTTONWOOD Populus deltoides ssp. monilifera
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  FREMONT COTTONWOOD Populus fremontii
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  QUAKING ASPEN Populus tremuloides
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  BLACK COTTONWOOD Populus trichocarpa
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  BIG-CONE DOUGLAS FIR Pseudotsuga macrocarpa
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  DOUGLAS FIR Pseudotsuga menziesii
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  COAST LIVE OAK Quercus agrifolia
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  CANYON LIVE OAK Quercus chrysolepis
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  BLUE OAK Quercus douglasii
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  ENGELMANN OAK Quercus engelmannii
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  OREGON WHITE OAK Quercus garryana var. garryana
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  BLACK OAK Quercus kelloggii
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  VALLEY OAK Quercus lobata
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  INTERIOR LIVE OAK Quercus wislizeni
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  BLACK LOCUST Robinia pseudoacacia
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  GOODDING OR BLACK WILLOW Salix gooddingii
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  REDWOOD Sequoia sempervirens
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  GIANT SEQUOIA Sequoiadendron giganteum
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  WESTERN RED CEDAR Thuja plicata
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  WESTERN HEMLOCK Tsuga heterophylla
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  MOUNTAIN HEMLOCK Tsuga mertensiana
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  SIBERIAN ELM Ulmus pumila
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  CALIFORNIA BAY Umbellularia californica
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  MEXICAN FAN PALM Washingtonia robusta
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